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Am ndments to the Claims: 

1 . (currently amended) An optical communication system comprising an external 
cavity laser that comprises: 

a gain medium comprising an active region, the gain me dium including an 
antireflective layer to prevent the laser from lasina off facets of the laser the 
active region containing a quantum well to generate light, the quan tum well 
having sides and cladding layers formed on the sides; 

a tapered beam expanding region, optically coupled to the active region, 
the beam expanding region and being wider than the activ e region, the beam 
expanding region shaped to provide lateral broadening and vertical bro adening 
or both; 

one or more optical guiding layers to guide light from the g ain media 
towards the beam expanding region; 

a first surface having a refl e ct i v e faoo and a oocond surface having the 
antiroflootiv e lay eR 

an optical waveguide located adjacent the gain medium such that at least 
a portion of the electromagnetic energy generated by the active region passes 
through the beam expanding region and through the antireflective layer into the 
optical waveguide; 

a Bragg grating integral with or coupled to the optical waveguide, 

wherein the gain medium and the optical waveguide exhibit a coupling 
efficiency which even without the presence of coupling optics located between 
the gain medium and the optical waveguide is great enough that during laser 
operation, substantially all optical resonance that occurs is resonance of the 
cavity defined between said reflective face and said grating; and 
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wherein the grating bandwidth is sel cted such that laser provides 
multimode output of at least two modes within the grating bandwidth. 

2. (original) The system of claim 1 , wherein the coupling efficiency is at least 
40% with or without the presence of coupling optics located between the gain 
medium and the optical waveguide. 

3. (previously amended) The system of claim 1 , wherein the cavity has a length 
of less than 1 cm. 

4. (original) The system of claim 1 , wherein the length of the system is less than 
100 km. 

5. (original) The system of claim 1 , wherein the laser is operated by direct 
modulation. 

6. (original) The system of claim 1 , wherein the bit error rate of the system is 
less than 10' 9 . 

7. (original) The system of claim 6, wherein the bit error rate of the system is 
less than 10' 12 . 
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8. (original) The system of claim 1 f wherein the laser is operated at 2.5 GHz or 
greater, 

9. (original) The system of claim 1, wherein the laser is operated in the absence 
of a temperature-compensating apparatus. 

10. (original) The system of claim 1, wherein the gain medium and optical 
waveguide are coupled in the absence of coupling optics. 

11. (currently amended) An optical communication system comprising an 
external cavity laser that comprises: 

a goin medium compr i sing an active rogion, a b e am oxpanding-region, a 
first surf a oo having a re fl ective fac e and a second surfaco having an 
antir e fl e ctivo layer; 

an opt i cal waveguide locat e d adjacent tho ga i n m e dium cuch that at l oact 
a port i on of th e e l e ctromagn e tic onorgy generat e d by tho octivo region passos 
through tho b e am expanding region and through the antir e fl e ctivo l ayer into tho 
opt i cal wavogulde; 

a Bragg grat i Rg Integra l with o r c o upl e d to tho optical waveguid e , 

wherein tho gain modium and th e optical wav e guide e xhibit a coupling 
efficiency wh i ch ovon - w i thout th e proconco of coupling opt i cs locate d between 
tho gain medium and tho optical waveguid e is groat onough that during lacor 
op e rat i on, substantia ll y a ll optical r e son a nce that occurs i s r e sonance of the 
oavity d e fin e d b e tween said r e fl e ct i v e faco and sa i d grating; and 

whoroin the l as e r is configured to provid e mu l t i modo output of . at l e ast two 
mod e s within the grating bandw i dth, 
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a gain medium comprising an active region, the gain medium including an 
antireflective laver to prevent the laser from lasino off fa cets of the laser, the 
active region containing a Quantum well that generates ligh t, the guantum well 
having sides, and two cladding layers formed on the sides of the nuantum well: 

a tapered beam expanding region, optically coupled to the active region. 
the beam expanding region and beino wider than the a ctive region, the beam 
expanding region shaped to provide lateral broadening and v ertical broadening 
or both: 

one or more optical guiding layers to guide ligh t from the oain media 
towards the beam expanding region: 

an optical waveguide located adjacent the gain medium su ch that at least 
a portion of the electromagnetic energy generated bvthe a ctive region passes 
through the beam expanding region and through the anti reflective laver into the 
optical waveguide: 

a Braoa grating integral with or coupled to the opt ical waveguide, 

wherein the gain medium and the optical waveguide exhibit a coupling 
efficiency which even without the presence of coupling optics locate d between 
the gain medium and the optical waveguide is great en ough that during laser 
operation, substantially all optical resonance that occurs is resonance of the 
cavity defined between said reflective face and said orating: and 

wherein the grating bandwidth is selected such that laser provides 
multimode output of at least two modes within the grating bandwidth. 

wherein the laser is operated by direct modulation, 

wherein the laser is operated in the absence of a temperature- 
compensating apparatus. 
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wherein the gain medium comprises a cavity less than 1 cm in length, 
wherein the grating bandwidth is about 90 GHz or greater and 
wherein the length of the system is less than 100 km. 

1 6. (previously amended) The system of claim 1 , wherein the coupling efficiency 
between the gain medium and the optical waveguide is at least 40%. 

17. (previously presented) The system of claim 1, wherein the optical 
communications system comprises a WDM or DWDM system. 

18. (previously presented) The system of claim 1 1 , wherein the coupling 
efficiency between the gain medium and the optical waveguide is at least 40%. 

1 9. (previously presented) The system of claim 1 1 , wherein the optical 
communications system is a WDM or DWDM system. 

20. (cancel without prejudice) A method to achieve high data rate modulated 
laser transmissions in an optical network by: 

providing an optical laser which includes a gain medium having a 
reflective face, and further includes an external cavity effectively terminated by a 
grating having a bandwidth; 

providing an optical fiber; 
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op rating the optical laser such that laser radiation is produced in at least 
two modes within the grating bandwidth; 

through the use of a tight-expanding region and an antireflective (AR) 
layer, coupling light between the gain medium and the external cavity such that 
substantially all optical resonance that occurs is resonance of the cavity defined 
between said reflective face and said grating; 

applying a modulation signal to the optical laser, thereby to produce 
modulated light; and 

launching the modulated light into the optical fiber. 

21 . (currently amended) A multimode laser as in claim 1 , comprising: 

a gain medium having a reflective face, a beam-expanding region, and an 
antireflective (AR) layer; 

an optical waveguide located adjacent the gain medium such that at least 
a portion of light output from the gain region passes through the beam-expanding 
region and through the AR layer into the optical waveguide; and 

a grating defined in the optical waveguide, said grating having a 
bandwidth; 

wherein the gain medium and the optical waveguide exhibit a coupling 
efficiency which, even without the presence of coupling optics located between 
the gain medium and the optical waveguide, is great enough that during laser 
operation, substantially all optical resonance that occurs is resonance of the 
cavity defined between said reflective face and said grating; and 

wherein the laser is configured to provide multimode output of at least two 
modes within the grating bandwidth. 



-7- 

PAGE 8/11 * RCVD AT 1/22120044:17:15 PM [Eastern Standard Time] * SVR: USPTO-EFXRF-1/24 * DNIS:2731942 * CSID: * DURATION (mm-ss):02-26 



JAN-22-2004 16:19 



LOUIENSTE I N SANDLER 82 



Appl. No. 09/608,639 

Reply to Office Action of December 3, 2003 



22. (previously presented) The multimode laser of claim 17, wherein the light 
output from the gain region is butt-coupled from the AR layer to a cleaved end of 
said optical waveguide. 



23. (previously presented) The multimode laser of claim 1 7, wherein the light 
output from the gain region is modulated by direct modulation. 
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